The Drosophila transcription factor ultrabithorax self-assembles into protein-based biomaterials with multiple morphologies.
The use of proteins as monomers for materials assembly enables customization of chemical, physical, and functional properties. However, natural materials-forming proteins are difficult to produce as recombinant protein monomers and require harsh conditions to initiate assembly. We have generated materials using the recombinant transcription factor Ultrabithorax, a Drosophila melanogaster protein not known or anticipated to form extended oligomers in vivo. Ultrabithorax self-assembles at the air-water interface into nanoscale fibers, which further associate to form macroscale films, sheets, ropes, and tethered encapsulates. These materials self-adhere, allowing construction of more complex architectures. The Ultrabithorax sequence contains two regions capable of generating materials, only one of which contains motifs found in elastomeric proteins. However, both minimal regions must be included to produce robust materials. Relative to other protein-based materials, Ultrabithorax assembles at significantly reduced concentrations, on faster timescales, and under gentler conditions, properties that facilitate future materials engineering and functionalization.